planet's climate is changing, that human actions are the most likely dominant cause and that a major response is required, both to reduce the likelihood of disruptive climate change and to adapt to the change which is already under way. "Today the level of carbon dioxide in the atmophere is close to 390ppm, higher than at any time in the past 800,000 years," warns glaciologist Robert Mulvaney of the British Antarctic Survey. "The climate has almost certainly not yet had time fully to respond to this sudden and rapid rise in carbon dioxide."
Ice cores have allowed us to see in detail that greenhouse gases are so closely correlated with temperature, he says.
The new gallery also includes an exhibit on how science and technology can be used to help reduce future human carbon emissions and make society more resilient to change.
Nigel Williams
during which the Earth's mean temperature has varied by about 5-6ºC and polar regions by 10ºC.
The ice core on display comprises three segments with the most recent ice 50 years old to the most ancient up to 700 years old containing air trapped in the early 15th century. It was collected in 1989 by a team of UK and US researchers and transported under special freezer conditions to the British Antarctic Survey headquarters in Cambridge. In the new gallery it is displayed in a specially adapted medical freezer.
The new gallery, Atmosphereexploring climate science, uses a combination of interactive exhibits and a variety of objects to explain how the climate system works, show how scientists study the system and summarise the current state of knowledge about the climate.
But the gallery has not abandoned the work linking human activity with climate change. It presents research results that show the The beginning was very hard: the sophisticated equipment I was used to having in Pisa was lacking and I had no technical help; furthermore, at the time in Italy there was no PhD program, so I had to work virtually alone. I was able to overcome these difficulties thanks to continuous help from Moruzzi, who considered my lab as an extension of his in Pisa. I also started investigating inter-hemispheric differences in humans with Giovanni Berlucchi and Carlo Umiltà.
Then the situation markedly improved: I published several papers on sleep, the superior colliculus and hemispheric dominance and started to have my own (tiny) grants; with help from Arnaldo Arduini the Institute in Parma became decently equipped, and the government launched a Ph.D. program. This program provided me with some manpower, and, most importantly, allowed me to hire some brilliant young people, including Leonardo Fogassi, Anna Berti, Carlo Porro, Vittorrio Gallese and Luciano Fadiga, all of them now well-known researchers and professors in various Universities.
The big jump for Parma, however, turning it from a small peripheral Institute to a center where more than fifty people now work, came with the availability of European grants, and those of the Human Frontiers Scientific Program (HSFP). Getting EU and HFSP grants, and becoming part of interdisciplinary consortia, gave a new dimension to my research. In particular, I would like to mention a HFSP group of which I was part, formed by Marc Jeannerod, Michael Arbib and Hideo Sakata. Our friendly collaboration lasted for almost a decade, and our results changed the view on cortical motor organization. The discovery of mirror neurons was one of the outcomes of the intellectual atmosphere created by these friends and our students. The successive years have been easy. They have mostly been devoted to unravelling the mirror mechanism in humans and monkeys. The book I co-wrote with the philosopher Corrado Singaglia, Mirrors in the Brain, is a first synthesis of our work. But new things are coming.
Does the discovery of mirror neurons have any clinical implications?
Yes. Many stroke rehabilitation techniques use strategies that tend to induce long-term plasticity in the motor cortex. The mirror mechanism can be exploited for this purpose. In fact, coupling action observation and execution appears to improve damaged synaptic connectivity. This technique has been applied with some success in patients with stabilized stroke following infarct in the middle cerebral artery territory (Ertelt et al. (2007) , Neuroimage 36, [164] [165] [166] [167] [168] [169] [170] [171] [172] [173] . Another field where the discovery of the mirror mechanism had a considerable impact is autism. Damage of the mirror mechanism does not explain, of course, the extremely complex symptomatology of this disease, but gives a convincing explanation of the difficulty that children with autism have in understanding others in everyday life.
What has been your biggest thrill in science? I would like to mention two. I had just started my work in neurophysiology in Pisa when, together with Lamberto Maffei, we discovered the different responsiveness of the neurons of lateral geniculate body to sinusoidal light stimuli during sleep and wakefulness (Science (1965) 149, 563-564). To hear the neuron discharge, faithfully replicating the observed sinusoid during wakefulness, and the chaos that substituted it as the animal fell asleep, was a unique experience. The external word was coded during wakefulness and it was cut out during sleep.
The second episode occurred during the beginning of my work in Parma. We recorded single neurons from the superior colliculus of the cat. As expected, the neurons fired in response to a bar of light moved in their receptive field, but as soon as we introduced a black disk in the visual field periphery, the effect of the first stimulus magically disappeared. We had shown that neurons in the superior colliculus could be inhibited by introduction of extra-receptive field stimuli (J. Neurophysiol. (1975 (J. Neurophysiol. ( ) 37, 1262 (J. Neurophysiol. ( -1275 . Although this discovery had relatively little success at the time, I still think that such inhibition by abrupt stimulus presentation is a fundamental process in attention.
Surprisingly, I was less immediately thrilled by the discovery for which I am most famous, that of mirror neurons. It was immediately clear to me that we were onto something very important, but, unlike in the other cases, I was afraid of the possibility of artifacts. I enjoyed this discovery only later when, after long and boring controls, I was convinced that the mirror effect was true. I enjoyed it even more when I started to realize all the consequences of this discovery on cognition. Mountcastle et al. (J. Neurophysiol. (1975) 38, 871-908) on the parietal lobe. Although its major conclusionthe interpretation of parietal activity in terms of motor commands -turned out to be wrong, the data were beautiful and for the first time put the motor system on the forefront of cognitive processes.
Do you have a scientific hero?
Do you have any strong views on journals and the peer review system? Yes. I think that the present review system is much less 'honest' and more biased than it was in the past. Twenty years ago, the reviewers cared about the results, checked carefully if the data had been collected correctly and whether appropriate controls had been carried out. The authors were free (within limits) to interpret them and to speculate on their significance. Now, reviewers most frequently jump on conclusions and evaluate positively only those studies that match their own favorite ideology or, worse, their own data -if they don't, they reject the paper right away, even when the data are new and well collected. It seems that often the experiments under scrutiny are not read at all by the reviewer, or read only to find something that may justify their own a priori views. This behavior is probably the result of the present strong competition for grants and positions, as well as a lack of time.
What is the best advice you've been given? Probably that given me by John Eccles, who visited my lab at Parma in the eighties. I was studying the properties of the ventral premotor cortex in the monkey and, to my surprise, our data showed that most neurons coded a variety of motor acts -goal-directed movements, rather than simple joint displacements, as generally assumed at that time. I was tempted to propose that premotor cortex represents a 'vocabulary of motor acts', but I was afraid of the reaction of motor physiologists, at that time a very conservative bunch of people. Sir John told me. "Of course you have to propose it. When a scientist has the internal conviction that his idea is true, he must communicate it. Scientific conformism is the worst enemy of science progress". I followed his advice on that occasion and later with mirror neurons.
I am convinced that a real scientist has a special, specific talent, like a director of an orchestra has for music. The difference is that talent in music is easy to recognize; in science it is much more difficult. My advice to somebody starting their career in science is to be sure that they have this talent. Introspection, even more than opinions of others, should convince them. If a young researcher has this talent and is ready to sacrifice time and pleasures for using it, they should be encouraged to start a scientific career.
What is your greatest ambition? I think my major contribution to neuroscience has been to show that some high-order cognitive functions can be explained in neurophysiological terms. Understanding the actions and motor intentions of others is, however, just a small part of cognition. There are many other cognitive functions that allow us to understand others and enable social interaction. They are often referred to as 'mentalizing', and we know virtually nothing about them, apart from perhaps their approximate localization (the so-called 'mentalizing network'). My greatest ambition is to start to break down this ignorance and to begin to elucidate the neurophysiological mechanisms underlying these cognitive functions.
What do you think is the biggest long-term challenge for the scientific community? The biggest challenge in my field is to come up with a neurophysiological model of 'how the brain works' that includes the acting individual with his thinking, emotions and capacity to interact with others. In the last few years, it has become clear that existing models of cognitive psychology are shallow and incomplete. As discussed by Eric Kandel (Am. J. Psychiatry (1999) 156, 505-524) , the model of mental life proposed by Freud is still probably the most complete theory of the functioning of the human psyche. Some of Freud's views are certainly updated, yet to interpret his model in the framework of modern neurophysiology will be an enormous intellectual achievement, and also an important step for understanding and, possibly, preventing and curing mental diseases. What are bats? More than 1200 living species of bats constitute the Order Chiroptera (Chiro from the Greek for hand, and Ptero from the Latin for wing), the only mammals capable of powered flight (Figure 1) . Today, bats occur in every terrestrial habitat except the high Arctic, the Antarctic, and some remote oceanic islands. Their diversity is greatest in the tropics and subtropics, with local faunas ranging from ~150 species at sites in Colombia to ~100 at sites in SE Asia and equatorial Africa. At the other extreme, Newfoundland, Canada, has just two species, the islands of Hawaii just one and there are none in French Polynesia. As adults, bats range in size from 2 g to 1.5 kg, with corresponding wingspans of 12 cm to 2 m; most species weigh less than 50 g.
Bats fill a number of trophic roles although most are predatory and eat mainly insects. Some predatory bats also eat other arthropods as well as vertebrates such as fish, frogs, reptiles, birds and mammals, even other bats. In tropical and subtropical areas many species of bats eat plant material, leaves, fruit, nectar and pollen. Vampire bats eat only the blood of living vertebrates; they have the most specialized diets. The three living species of vampire bats occur only in parts of Central and South America, and at least one, Desmodus rotundus (Phyllostomidae), sometimes drinks the blood of sleeping humans.
When did bats evolve? Bats were well established 52.5 million years ago during the Eocene and fossils from that time represent at least 11 families. The pectoral girdles (upper arms and shoulder joints) of exceptionally well-preserved Eocene bats from the Green River Shale in Wyoming and the Messel deposits in Germany indicate that these early bats could fly, suggesting that flight evolved just once in bats. We know of no fossils that are 'almost bats' Quick guide
